Protein folding and maturation in a cell-free system.
Reduced cellular systems have provided important tools to study complex cellular processes. Here we describe the oxidation, oligomerization, and chaperone binding of the viral glycoprotein influenza hemagglutinin in a cell-free system. The cell-free system, comprised of rough endoplasmic reticulum derived microsomes and a reticulocyte lysate, supported the complete maturation of hemagglutinin from the earliest oxidative intermediate to the mature homo-oligomer. Hemagglutinin disulfide bond formation and oligomerization were found to occur in a time- and temperature-dependent manner. Hemagglutinin's temporal association with the molecular chaperones calnexin and calreticulin was similar to that observed for their association with elongating ribosome-attached nascent chains in live cells. Furthermore, a procedure is described that permits the translocation of protein into microsomes that are depleted of lumenal contents. This cell-free system, therefore, provided an effective means to study the biological maturation processes of a protein that traverses the secretory pathway.